The purpose of this study is to examine the social determinants of health based on the analysis of the Asian Barometer Survey (2003) which consists of cross-national representative populations in ten Asian countries. The study investigates how and to what extent social capital-measured in terms of general trust, political trust, and social network is associated with self-rated health, while controlling for a host of socioeconomic and demographic variables. The results from the multilevel analysis reveal that all three social capital indicators have a consistent and robust effect across different models at the individual level. At the contextual (country) level, however, only the social network variable reaches the conventional level of statistical significance. The current research serves to fill an empirical gap in the extant literature which mostly contains studies on European and North American cases.
health related innovations, maintenance of healthy norms, promotion of access to local services and amenities, and contributions to psychosocial processes that provide affective support and mutual respect" (Kim et al., 2006, pp. 116) . There are other variations on this common theme often mentioned by social epidemiologists in their respective research (see e.g., Song & Lin, 2009 ). The causal mechanisms are also seen to vary as a function of social capital form or type (e.g., "bonding" versus "bridging"), the level at which the concept is defined (individual or collective), and whether it is characterized in cognitive or structural terms (Silva, McKenzie, Harpham & Huttly, 2005; Ferlander, 2007; Kawachi et al., 2004) .
Empirical Gap
While there is indeed a substantial literature on the health benefits of social capital, the bulk of the previous research has dealt primarily with developed nations (Habibov & Afandi, 2011; Kumar et al., 2012; Mansyur, Amick, Harrist & Franzini, 2008; Sapag, Aracena, Villarroel, Poblete, Berrocal, Hoyos, Martinez & Kawachi, 2008; Yip et al., 2007) . In a recent article based on the large Gallop World Poll dataset covering 139 countries, Kumar et al. (2012) observe that the reputed link between "social capital and health in non-Western countries is a yet a matter of debate" (pp. 697). This empirical gap deserves attention since social capital may be more important for the physical welfare of people living in underdeveloped parts of the world. This is because the people in those regions are at an obvious disadvantage in terms of access to medical knowledge and services in stark contrast to those living in more privileged countries (Habibov & Afandi, 2011; Kumar et al., 2012) .
The limited number of studies focusing on non-North American and non-European context have produced inconsistent, and often conflicting, findings. Clearly, more evidence is needed to empirically test whether "the indicators of social capital developed in North America and Western Europe are valid in other cultural contexts" (Sapag et al., 2008, pp. 790 ).
Literature Review

Cognitive and Structural Social Capital
The present study seeks to contribute to the literature by analyzing a cross-national dataset on relatively understudied parts of the world when it comes to social capital and health, i.e., Asian countries. It focuses on two sets of social capital measures, one cognitive and another structure, as has been conventionally defined in the literature (Ferlander, 2007; Fujiwara & Kawachi, 2008; Mansyur et al., 2008) . The cognitive aspect of social capital refers to attitudes or subjective feelings. In the literature, trust has figured prominently in measuring this component. Specifically, scholars have looked at two different kinds of trust measures-generalized trust (i.e., "belief in strangers") and institutional or political trust (i.e., "confidence in the central government"), concepts that mainly derive from Putnam's (1993) work on social capital and civic participation. The structural or objective dimension of social capital, on the other hand, has to do with interpersonal relations and organizational memberships. In this particular research, the focus is on network relations with friends and relatives living abroad and ties with foreign friends living in the survey respondent's respective home country. In the past, most research conceptualized and measured the structural/interactional dimension of social capital by relying on network size or contact frequency strictly in terms of domestic ties. The current research incorporates into the analysis a new variable by considering how and to what extent having international connections may influence health outcomes.
Trust and Subjective Health
Many previous studies have investigated the empirical nexus between the two measures of trust and network size and subjective or self-rated health. For example, d'hombres, Rocco, Suhrcle, and McKee (2010) find a strong and positive relationship between trusting others and subjective health, while controlling for a host of socio-demographic and structural-level variables. In an oft-quoted piece, Fujiwara and Kawachi (2008) similarly report a significant association between social capital gauged in terms of trust in one's neighbors and lower rates of depression. A relationship between higher levels of interpersonal trust and lower psychological distress was also found in a study based on a population-wide survey of Australian adults (Phongsavan, Chey, Bauman, Brooks & Silove, 2006) . According to a large cross-national study covering 45 countries, generalized trust was found to have a robust and consistent effect on self-reported health (Mansyur et al., 2008) . Poortinga (2006b) produce similar results in the European context: trusting individuals are more likely to report better health, ceteris paribus at both individual and contextual levels. In their research on rural China, Yip et al. (2007) report trust to have much more significant health benefits in comparison with organizational membership, a variable frequently used as an indicator of structural social capital. Concerning the effect of political or institutional trust, researchers have also found a similar significant association between this aspect of social capital and health outcomes (Baron-Epel, Weinstein, Blakely, Kennedy & Kawachi, 2001; d'Hombres et al., 2010; Habibov & www.ccsenet.org/ass Asian Social Science Vol. 9, No. 13; Afandi, 2011 Yamaoka, 2008) . The argument is that people who possess more political trust or those living in areas with greater institutional confidence at the community level are more likely to participate in civic engagement, be better informed about health-related issues, have better access to healthcare, and ultimately enjoy improved personal health (see e.g., Szreter & Woolcock, 2004 ).
Social Network and Physical Well-Being
What is the evidence for the role of social network ties in promoting health outcomes? Scholars have used different ways to capture this structural component of social capital, which refer to as "informal social interaction" that gauges the individual actors' levels of direct involvement in interpersonal relations. According to one study, social network diversity is intricately linked with heart disease and mortality. That is, people who interact more frequently with family and friends, but not neighbors or acquaintances, are less prone to experience negative health outcomes (Barefoot et al., 2005) . Hooghe and Vanhoutte (2011) similarly discover that close interaction with family members leads to higher evaluation of subjective well-being. This empirical result is corroborated by Baron-Epel et al. (2008) 
Micro and Macro Conceptualizations of Social Capital
In addition to the cognitive-structural split, social capital has been characterized along another important, and contested, conceptual dimension: individual ("micro") versus contextual ("macro"). The issue is whether social capital should be viewed as the attribute of individuals or something that is characteristic of a higher-level entity (e.g., neighborhood, community, society). Some have measured and analyzed social capital only at the individual level (e.g., Baron-Epel et al., 2008; Cornwell & Waite, 2009; Yamaoka, 2008) , some have examined it as an explicitly collective-level "neighborhood effect" (e.g., Aminzadeh, Denny, Utter, Milfont, Ameratunga, Teevale & Clark, 2013; Browning & Cagney, 2002; Mohnen et al., 2011) , and others have taken a more integrative approach in investigating the possible interdependent or interactional effects of social capital across different levels (e.g., Kawachi et al., 2004; Phongsavan et al., 2006; Poortinga, 2006a Poortinga, , 2006b Subramanian et al., 2002) . Research attempts to overcome micro-macro dichotomy has led to greater reliance on multilevel modeling in simultaneously analyzing individual-and collective-level effects of social capital (Silva et al., 2005; Hooghe & Vanhoutte, 2011; Kawachi et al., 2004; Phongsavan et al., 2006; Subramanian et al., 2002) . In a similar vein, this study conceptualizes social capital at both individual and contextual levels. Taking this methodological approach is recommended since it can help avoid possible ecological and individualistic fallacies and tease out the potential confounding effects of social capital at different levels (see Poortinga, 2006b ).
Research Questions
In light of the above discussion, six distinct but related lines of inquiries can be stated as follow, which guide the current research: The remainder of this research paper is devoted to answering the above research questions through empirical analysis. In the next section, the data, variables, and analytic methods used for the analysis are described, followed by the presentation of findings and interpretations. The last section concludes with the summary of results from the multilevel analysis and the limitations of this study and suggestions for future research.
Method
Data Source
Data examined in this study were collected by the Asian Barometer Project, which is headquartered in Taipei and co-hosted by the Institute of Political Science, Academia Sinica, and the Institute for the Advanced Studies of Humanities and Social Sciences at National Taiwan University. It was co-directed by Professors Fu Hu and Yun-han Chu and received major funding support from Taiwan's Ministry of Education, Academia Sinica, and National Taiwan University. The project is designed to collect cross-national information on the public opinion concerning political values, democracy, and governance in Asian countries. The regional network consists of national teams located in 13 East Asian (Japan, Mongolia, South Koreas, Taiwan, Hong Kong, China, the Philippines, Thailand, Vietnam, Cambodia, Singapore, Indonesia & Malaysia) and 5 South Asian (India, Pakistan, Bangladesh, Sri Lanka & Nepal) countries, whose primary goal is to compile data under a common research framework and methodology across different populations throughout Asia. The survey, using a multi-stage probability sampling method, was done through face-to-face personal interviewing, which lasted on average 60 minutes. Two waves of surveys have been conducted, the first one in 2003 and the second in 2006. The data examined in this research is the first wave of the Asian Barometer Survey (ABS) collected in 2003 containing representative samples from 10 countries: Japan, South Korea, China, Malaysia, Thailand, Vietnam, Myanmar, India, Sri Lanka, and Uzbekistan. Because of the politically sensitive nature of the question, the survey item about trusting in one's central government was not asked in Vietnam and Myanmar. Since this item is used in this research as one of the variables to measure social capital, these two countries are dropped from the analysis. Excluding missing cases, the resulting sample consists of 6,061 individuals from 8 countries.
Outcome Variable
The dependent variable is constructed based on the survey item that asks the respondents to rate various aspects of their lives, including health. The answer categories form a five-item Likert scale (e.g., 1 = "Very satisfied," 5 = "Very dissatisfied"). They were first reverse-coded and then dichotomized so that the two answer choices "Very satisfied" and "Somewhat satisfied" are given the value of 1 and 0 otherwise ("Neither satisfied nor dissatisfied," "Somewhat dissatisfied," "Very dissatisfied"). The statistical models thus estimate the probability of belonging to "good" or "high" self-reported health category, which is consistent with the conventional coding and analytical scheme in the literature (e.g., d 'Hombres et al., 2010; Moore et al., 2011; Sapag et al., 2007; Subramanian et al., 2002) . Self-rated health has been commonly used in previous research and numerous longitudinal studies have confirmed it as a surrogate for more objective health measures (Poortinga, 2006a; Subramanian et al., 2001 ). In the sample, 67.4% (out of 6,061) belong to this health category.
Social Capital Variables
A number of indicators are created to gauge structural and cognitive social capital, three at the individual level and another three at the contextual level. The Asian Barometer Survey contains specific items about the respondent's network of relations with close contacts living abroad: "A member of my family or a relative lives in another country" and "friends who are from other countries." The affirmative response choice (i.e., "Apply") was assigned the value of 1 and 0 otherwise for both questions. At the individual level, the variable Social Network is created by summing up the answers, which ranges from 0 to 2. The survey also inquired about the subjects' levels of generalized trust in two separate questions: "Generally, do you think people can be trusted or do you think that you can't be too careful in dealing with people, i.e., that it pays to be way of people?"; and "Do you think that people generally try to be helpful or do you think that they mostly look out for themselves?" Each affirmative answer to these questions was coded as 1. The variable General Trust thus also ranges from 0 to 2. As for the respondents' trust in their respective government, they were asked to "Please indicate to what extent you trust the following institutions to operate in the best interests of society." The answers were originally coded on a 4-point ordinal scale (e.g., 1 = "Trust a lot," 4 = "Don't trust at all"). Reverse-coding was done to reflect a higher score for greater institutional trust for the variable Political Trust, which ranges from 1 to 4. To capture social capital indicators at the contextual level, it is customary in the literature to aggregate responses given at the individual level across the higher level (in this study, countries) and then to calculate the average scores. Vol. 9, No. 13; of the three social capital categories.
Control Variables
To offer a conservative test of the multilevel effects of social capital on health, a number of background variables are taken into consideration, such as age (measured in years), gender ("male" = 1), marital status ("married" = 1), and education, an ordinal variable based on a 6-point scale (1 = "No formal education," 6 = "University/graduate school). As another indicator of human capital, the respondent's English foreign language ability is measured. The values for the variable English ("How well do you speak English?") range from 4 ("fluently") to 1 ("not at all"). The variable Subjective Class ("How would you describe your standard of living?") is measured on a 5-point ordinal scale (5 = "High," 1 = "Low"). And individual religious background is also controlled for. Among the five dummy categories (Catholic, Protestant, Buddhist, Hindu, Muslim, "Other"), Muslim is the omitted baseline group. Lastly, the respondents' engagement with voluntary organizations or civic participation (measured as Civic Life) is included. The Asian Barometer Survey unfortunately does not ask directly about the membership size or level of participation. Instead, the survey contains the following question: "Which of the following social circles or groups are important to you?" The respondents were given a list of subjects (family, work, religion, club/hobbies, etc.) to state whether or not they consider them "important." In the extant literature, along with the network size and contact frequency, voluntary association or organizational participation is one of the most frequently used indicators of structural social capital. In this research, given the data limitation, this item is included in the analysis as a (dummy) control variable.
Analytic Method
Since the Asian Barometer Survey has a nested data structure where individual respondents are clustered within different countries, hierarchical linear modeling (Raudenbush & Bryk, 2002 ) is used to examine the causal link between various measures of social capital (generalized trust, political trust, social network) and the outcome variable (self-rated health). Two-level random-coefficient logistic regression models are fitted using the maximum likelihood estimation, in order to distinguish associations between individual -and contextual-level social capital and subjective health. The basic model is represented by the following equation:
where H is the subjective health outcome for individual i in country j, S is the set of social capital variables measured at the individual (level 1) and country (level 2) levels, X is a vector of control variables (age, gender, marital status, educational level, English ability, subjective class status, civic life, religious background). The 's are "fixed" parameters to be estimated, j is the country-specific random effect, and  ij is the random component of the error term. To address the problem of collinearity, the level-1 social capital variables are centered at the group mean, as indicated by the term (S ij S k ), i.e., calculated as the mean value of the individual responses in the designated country. All statistical analyses were performed using HLM 7 (Raudenbush, Bryk & Congdon, 2010 Table 1 contains descriptive statistics for the variables used in the multilevel analysis. Table 2 consists of different regression models that are estimated. Model 1 is the null (intercept-only) model. Based on the output from this model, the intercept component is found to be significant (p < .0001), indicating that the level-2 (country-level) variance makes an independent contribution in explaining the outcome variable (self-rated health). This also means that running ordinary least squares models would suffer from correlated error and that some form of linear mixed modeling is required (Snijiders & Boskers, 1999) . The intraclass correlation coefficient (ICC) is calculated as .086. In other words, the proportion of variance in subjective health explained by the level-1 variance component is 91.4 percent and that explained by the level-2 variance component (i.e., country-level differences) is 8.6 percent.
Results
Null Model
Model 2 (Controls Only) and Model 3 (Level-1 Social Capital Variables & Controls)
Model 2 is the model with the control variables only. Only two of them reach the level of significance: age and subjective class status. Not surprisingly, as the minus sign of the coefficient suggests, older people are less likely to report to be in good health (p < .001), and people who view themselves as belonging to a higher socioeconomic group are more likely to say that they are happier with their health (p <.0001). People who are more willing to trust others have a higher probability of stating that they are happier with their own health status as well (p < .05). Lastly, those who place greater institutional confidence in their government are more likely to score higher on the subjective health evaluation (p < .05). The two control variables (age and subjective class) remain statistically significant in this model.
Model 4 (Level-2 Social Capital Variables & Controls)
Model 4 consists of the parameter estimates for the level-2 (country-level) social capital variables along with the socio-demographic controls, while excluding the individual-level social capital indicators. Again, age and subjective class are found to be significant. As the findings indicate, all three aggregate measures of social capital (C_General Trust, C_Political Trust, C_Social Network) reach the level of statistical significance. On average, people who live in a country with compatriots who score higher on the social network scale have a greater probability of reporting better health (p < .0001). There is also a greater chance of those who live in countries with higher national levels of both general trust and political trust to be more satisfied with their own health status (p < .05).
Model 5 (Full Model)
Model 5 is the full model that incorporates all six social capital indicators at individual and country levels. As the three individual-level social capital variables are reintroduced into this model, two of the variables measured at the country level become statistically insignificant, namely C_General Trust and C_Political Trust. The one that retains its significance is C_Social Network (p < .05), which indicates that higher average health perception is associated with living in a country with a relatively high national level of network relations with foreign friends and having kin ties abroad. This finding is consistent with some of the earlier research, including the one based on a representative US population, where the neighborhood-level contextual effect of social capital loses its significance after controlling for individual trust perception (Subramanian et al., 2002) . The results also complement another study in which the inclusion of individual-level interpersonal trust diminishes the significance of collective-level social capital measures, i.e., aggregate civic participation and aggregate social trust, though more complex cross-level interaction effects are detected (Poortinga, 2006a) . Concerning the level-1 social capital indicators, the effects for all three remain robust: individuals with larger network size, higher generalized trust, and greater institutional confidence have a greater probability to report themselves as being healthier (p < .05).
Random Component
In addition to the fixed effects as discussed, the random effects from the multilevel models also provide information about social capital as a contextual (country-level) phenomenon. The idea of contextual effect is intricately tied to the statistical notion of clustering (Merlo, Chaix, Yang, Lynch & Rastam, 2005) . If the health statuses of individuals are more similar within rather than across countries, for example, there is a greater probability that the determinants of health are to be found within the contextual environment. As mentioned earlier, according to the ICC calculation from the null model, 8.6% of the overall variance in the outcome variable is found at the country level. This clustering of self-rated health at the higher level, however, becomes non-significant in Model 4 and Model 5, when aggregate social capital indicators are included in the analysis. Clustering is thus more than just a statistical problem that must be addressed in producing correct model estimations. As a key concept, it also reveals relevant information by itself about explained variances (Poortinga, 2006b) . (2003) Note: * < .05, ** < .01, *** < .001; Standard errors are in parentheses.
Discussion
Summary of Findings
There has been much controversy over the conceptualization and measurement of social capital in estimating its effects on psychological well-being and physical health. The social capital research on public health has produced two separate but related findings. One the one hand, social capital has been viewed by some scholars as an attribute of individual actors, while others have insisted on seeing it as a property of higher-level entities such as communities, neighborhoods or even societies. Based on the hierarchical linear modeling of the Asian Barometer Survey (2003) dataset, the current research set out to contribute to the extant literature by examining the possible association between self-rated health and social capital conceptualized and measured at both individual and contextual levels. A number of significant findings emerge from the analysis. First of all, there are two consistent and robust effects of socioeconomic-demographic variables, namely age and subjective class, on people's self-perception of health. In the context of Asian countries, ceteris paribus, younger people and those occupying higher class positions are more likely to view themselves to be in better health.
with the degree to which people evaluate their health. There is no gender or marital difference. Human capital variables (Education & foreign language ability) fail to have an effect. Nor does religious background or valuing organizational participation make any difference. Concerning the main focus of this research centered on the linkage between social capital and subjective health, some, but not all, individual-and contextual-level effects are found to be significant. To summarize, there are three specific lessons from this study. First, at the individual level, trusting people (in others as well as in their government) report better health. Second, those who have wider international network of friends and kin members also give higher self-evaluation. At higher average values of the social network measure at the national level are associated with higher self-rated health scores at the individual level.
These new findings lend further evidence to the social science research on the potential health benefits of cognitive and structural social capital. More specifically, they reveal that social capital cannot be understood exclusively as an "individual" or "collective" phenomenon. Rather, it is something that belongs to both domains and that a multilevel method of analysis is required to simultaneously investigate how and to what extent social capital is related to subjective health. This study also extends the existing literature by turning the analytical focus on a group of Asian countries, which has not received a great deal of scholarly attention. Some researchers in a limited number of studies have explored the association between social capital and health in various parts of developing and transitional societies including, for example, rural China (Yip et al., 2007) , a low income community in Chile (Sapag et al., 2008) , Hungary (Skrabski, Kopp & Kawachi, 2004) , Russia (Ferlander & Makinen, 2009; Rojas & Carlson, 2006) , the Middle East (Baron-Epel et al., 2008) , the Commonwealth of Independent States (d 'Hombres et al., 2010) , and the South Caucasus region (Habibov & Afandi, 2011) . Based on the analysis of the Asian Barometer Survey, the current research adds to these and other related studies in testing the validity of the social capital argument outside the context of economically more developed Western liberal democracies.
Limitations and Future Direction
This study has some limitations. Perhaps the most notable shortcoming is the cross-sectional nature of the analyzed data, a seemingly universal problem that pervades the social capital research on public health. As has been pointed out in the past, the examination of cross-sectional data does not offer conclusive evidence on causality. In fact, "reverse causality cannot be ruled out" (Subramanian et al., 2002) , especially concerning the effects of cognitive social capital on health outcomes. That is, for example, people who are healthier may be more willing and likely to trust others and/or place greater trust in the institutional political authority. Longitudinal data are thus needed to establish a more definitive causal relationship between the exogenous and endogenous variables. Another methodological issue is that in the current study the indicators of social capital were relatively limited: that is, it was measured strictly in terms of generalized trust, political trust, and social network. In previous research, other concepts like collective efficacy, contact frequency and organizational membership have been applied to gauge social capital. Unfortunately, the Asian Barometer Survey does not contain details on how often the subjects interact with their network contacts or the level of interpersonal trust they have in their neighbors or community members in upholding shared values, working together toward a common goal, etc. Nor does the survey inquire specifically about the level of participation in voluntary associations other than simply asking how important the respondents consider it to be in their personal lives. The data limitation thus precluded conceptualizing and measuring social capital in a more comprehensive fashion. The results of this study need to be interpreted with some caution as well given the relatively small number of level-2 categories (N), i.e., the number of countries in which the individual respondents are nested. A larger dataset containing sample populations from more countries would be necessary to offer more accurate model estimations and better generalizations across the area under investigation. Future research should address the limitations mentioned above in presenting new empirical findings to gain a better understanding of the dynamics underlying "social determinants of health." 
